Dual-tracer autoradiography with thallium-201 and iodine-125-metaiodobenzylguanidine in experimental myocardial infarction of rat.
Dual-isotope scintigraphic studies with 201Tl and radioiodinated metaiodobenzylguanidine (MIBG) suggest that acute myocardial infarction causes extensive regional myocardial denervation beyond the infarcted area. We therefore investigated the histopathological and biochemical significance of the discrepancy between 201Tl and 125I-MIBG distribution determined by dual-tracer autoradiography in experimental myocardial infarction. Left coronary arteries of 12 male Wistar rats were ligated for 30 min followed by reperfusion. Dual-tracer autoradiography of infarcted heart sections was performed with 201Tl and [125I]MIBG 4 hr or 2 days after coronary reperfusion, followed by immunohistochemical staining with myoglobin monoclonal antibody to determine the area of myocardial infarction. Ultrastructural alterations and myocardial norepinephrine (NE) content in the region determined by dual-tracer autoradiography and myglobin immunostaining were studied. Thirty-minute coronary ligation with 4-hr reperfusion produced myocardial infarction associated with discrepant region in the peri-infarcted myocardium characterized by decreased [125I]MIBG uptake and normal 201Tl distribution (discrepant region), as determined by dual-tracer autoradiography. In the discrepant region, which disappeared after 2 days, the nerve terminals showed loss of granular cores, with normal structures between normal myocytes. The mean myocardial NE level in the discrepant region was significantly lower than that in the nonischemic region (255.2 +/- 85.9 versus 549.5 +/- 82.5 ng/mg). The uptake discrepancy of 201Tl and [125I]MIBG observed in the infarcted heart represents a transient functional denervation of the regional cardiac sympathetic nerve terminals in the noninfarcted myocardium.